Peracetic Acid: A Good Choice For Wastewater Reuse by Toniolo, Paola
Engineering Conferences International
ECI Digital Archives
Wastewater and Biosolids Treatment and Reuse:
Bridging Modeling and Experimental Studies Proceedings
Spring 6-11-2014




Follow this and additional works at: http://dc.engconfintl.org/wbtr_i
Part of the Environmental Engineering Commons
This Conference Proceeding is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in
Wastewater and Biosolids Treatment and Reuse: Bridging Modeling and Experimental Studies by an authorized administrator of ECI Digital Archives.
For more information, please contact franco@bepress.com.
Recommended Citation
Paola Toniolo, "Peracetic Acid: A Good Choice For Wastewater Reuse" in "Wastewater and Biosolids Treatment and Reuse: Bridging
Modeling and Experimental Studies", Dr. Domenico Santoro, Trojan Technologies and Western University Eds, ECI Symposium
Series, (2014). http://dc.engconfintl.org/wbtr_i/23
Peracetic Acid: A Good Choice For 
Wastewater Reuse 
Paola Toniolo  




Solvay Chimica Italia SpA   
 
Peracetic Acid or Peroxyacetic Acid  
 
Peracetic acid is an organic peroxide.  
 
In commercial formulations, 
Peracetic Acid is always in dynamic chemical equilibrium  







where; CH3CO2H = acetic acid, H2O2 = hydrogen peroxide, CH3CO3H = peracetic acid, H2O = water 
 
 
Peracetic Acid is produced from the reaction of acetic acid with hydrogen 
peroxide and a stabilizer system is employed during production to ensure 
stability of the commercial product. 
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Peracetic acid is a clear,  
colourless liquid  
with a strong pungent acetic acid odour. 
Peracetic acid is soluble in water in all proportions.  
 
 
In surface waters, peracetic acid will be hydrolyzed. 
The degradation products are  
acetic acid and hydrogen peroxide,  
both of which are easily biodegradable. 
 
 
In the framework of the Biocidal Products Directive 98/8/EC (BPR),  
the members of PAR Group have submitted a full dossier on peracetic acid  
(CAS Nr 79-21-0; EC Nr 201-186-8) as an active substance. 
 
Peracetic Acid main caractaristics 
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Peracetic Acid main activity and applications 
Peracetic acid is an oxidizing, strong broad spectrum biocide. 
 
Peracetic acid disrupts the chemiosmotic function of the lipoprotein cytoplasmic 
membrane transport by dislocation or rupture of the cell walls which seriously 
impedes cellular activity.  
 
Due to its bactericidal, virucidal, fungicidal and sporicidal effectiveness 
peracetic acid is used in many industries including food processing, beverage, 
medical, pharmaceutical, textile and pulp and paper.  
 
Thanks to those characteristics the use of peracetic acid as a wastewater 
disinfectant is gaining more and more attention. 
 
Benefits of disinfection with Peracetic Acid have been appraised  in trials on 
raw, screened and settled sewages, storm water and secondary effluent from 
wastewater treatment plants (Fraser 1986) as well as good results from a  




Solvay has been involved in trials for more then 25years all over the world, 
collaborating with the most  important Institutes and Universities,  in the UK, Italy, 
USA, Brazil  and Canada which have shown that … 
 
1. Peracetic acid produces little, if any, toxic or mutagenic by-products after 
reaction with organic material (Monarca et al; 2001,2002).  
No toxic and mutagenic halogenated by-products are generated. 
It has been reported (Kitis M; 2003) that by-products isolated from river 
waters treated with peracetic acid were predominantly carboxylic acids, 
which are not recognized as being mutagenic. 
Peracetic Acid in wastewater disinfection 
Source: Mutagenicity and disinfection by-products in surface water 
disinfected wiht PAA – Monarco  - 2002  
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Solvay has been involved in trials for more then 25years all over the world, 
collaborating with the most  important Institutes and Universities,  in the UK, Italy, 
USA, Brazil  and Canada which have shown that … 
 
1. Peracetic acid produces little, if any, toxic or mutagenic by-products after 
reaction with organic material (Monarca et al; 2001,2002).  
No toxic and mutagenic halogenated by-products are generated. 
It has been reported (Kitis M; 2003) that by-products isolated from river 
waters treated with peracetic acid were predominantly carboxylic acids, 
which are not recognized as being mutagenic. 
 
2. Under an experimental use permit obtained from the USA Environmental 
Protection Agency (EPA), trials which have been carried out at a 
wastewater facility at Huron in Ohio, North America , have  shown peracetic 
acid efficacy and rapidity in performing gaining the EPA registration. 
 
Peracetic Acid in wastewater disinfection 
10 fold reduction 




Solvay has been involved in trials for more then 25years all over the world, 
collaborating with the most  important Institutes and Universities,  in the UK, Italy, 
USA, Brazil  and Canada which have shown that … 
 
1. Peracetic acid produces little, if any, toxic or mutagenic by-products after 
reaction with organic material (Monarca et al; 2001,2002).  
No toxic and mutagenic halogenated by-products are generated. 
It has been reported (Kitis M; 2003) that by-products isolated from river 
waters treated with peracetic acid were predominantly carboxylic acids, 
which are not recognized as being mutagenic. 
 
2. Under an experimental use permit obtained from the USA Environmental 
Protection Agency (EPA), trials which have been carried out at a 
wastewater facility at Huron in Ohio, North America , have  shown peracetic 
acid efficacy and rapidity in performing alone   
 
3. ...but also in combination with other technologies when particular 
configuration requires that. 
Peracetic Acid in wastewater disinfection 
Source: Alternative disinfection mechanisms for WW using 
combined PAA/UV processes – University of Montreal - 2005 
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Such a important research work and collaborations with primary Institute lead to 
some very success stories in Oxystrong 15 application: 
Peracetic Acid in WWT: Solvay case histories 
Milan, water reuse in agriculture 
Huron (US) 





Nosed plant – 
Milan 
1,25 M inhabeq. 
5.000 lt/sec 
4000 ha irrigated 
Sprinkled on different 
crops (corn, rice, grass 
and grain) 








ATO2 plant – Rome 
9.500 lt/sec 
Rom -Ato2: PAA the best results 
Huron: EPA approval for Proxitane WW12 
Huron plant characteristics 
Design capacity 7.600 m³/d 
Total wastewater retention time 12h 
Disinfection retention time 40 min 




- Efficiently controlled fecal coliforms, fecal strept., total coliforms, and E.coli. 
- NPDES  maintained during the entire trial 
- No adverse affect on CBOD or pH 
- At a dose rate of 1 ppm, the PAA residual in the discharge was non-detect.  
- Fast acting disinfectant : the initial fecal coliform counts were reduced 10 fold 
within the first 8-10 minutes residence time after contact with the product  
 
As result of the pilot 
demonstration,  
Proxitane® is  
an effective wastewater 
disinfectant  
at a continuous dose of 1 ppm  
we obtained the EPA  approval 
Steubenville  
Brazil: Rehabilitation of bathing waters with PAA 
Main source of pollution of Guaratuba 
Central Beach (bathing area)  
20% of samples out of limit discharge  
 inappropriate for recreational use 
 
Concentration range: 8-20 ppm  
Dosing pumps adjust concentration according 
to rainfall and microbial concentration 
Respect of limit discharge was achieved 
 
 
Implementation of Proxitane disinfection of 
combined sewer 
High level of microbial pollution 
in Brejatuba river 
Conclusions 
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Peracetic acid on sewage indicator viruses and bacteria in wastewater effluent 
has shown it to be a valuable alternative to other wastewater treatments.  
 
Peracetic acid has also been shown to have the additional benefit of the absence 
of persistent residuals and harmful byproducts and in a market where 
regulation is tightening a major hurdle has been overcome in the approval by the 
USA EPA of peracetic acid for wastewater disinfection.  
 
Taken together with the limited installation cost peracetic acid now has to be 





[1] Italian technical Guidelines for wastewater Reuse, Decree of Ministry for Environment No 185/03, Gazetta Ufficiale No 169 23 July 2003. 
[2] Combined Sewer Overflow Technology Fact Sheet; Alternative Disinfection Methods; EPA 832-F-99-033; September 1999 
Baldry MBC & Fraser JAL (1988) Disinfection with peroxygens; Industrial biocides; New York; Wiley, 91-116.  
Dell’Erba A, Falsanisi D, Liberti L, Notarnicola M & Santoro D (2004) Disinfecting Behaviour Of Peracetic Acid For Municipal Wastewater Reuse; Desalination 168 
435-442 
Fraser JAL  (1986) Novel Applications Of Peracetic Acid In Industrial Disinfection CHEMSPEC BACS Symposium 
Kitis M (2004) Disinfection of wastewater with peracetic acid: a review; Environment International 30 47-55 
Liberti L & Notarnicola M (1999) Advanced Treatment & Disinfection For Municipal Wastewater Reuse In  Agriculture; Wat. Sci. Tech. Vol 40, No 4-5, pp 235-245 
Monarca S, Feretti D, Zerbini I, Zani C, Alberti A, Richardson SD, (2001)Studies on mutagenicity and disinfection by-  products in river drinking water 
disinfected with peracetic acid or sodium hypochlorite. Proc of IWA world conference, Berlin, Germany 
Monarca S, Richardson SD, Feretti D, Grottolo M, Thruston AD, Zani C (2002). Mutagenicity and disinfection by- products in surface drinking water disinfected with 
peracetic acid. Environ Toxicol Chem: 21; 309-318 
Satmpi S, De Luca G & Zanettia F (2001) Evaluation Of The Efficiency Of Peracetic Acid In The Disinfection Of  Sewage Effluents; Journal of Applied Microbiology, 
91, 833-838 
• Paola Toniolo  
• Sales & Marketing Manager  
Q&A 
Paola Toniolo  
SOLVAY CHIMICA ITALIA SpA 
Sales & Marketing Manager 
Peroxides Derivatives  
 
